Aminopyrimidoisoquinolinequinone (APIQ) redox cycling is potentiated by ascorbate and induces oxidative stress leading to necrotic-like cancer cell death.
Several phenylaminopyrimidoisoquinolinequinones (APIQs) were tested for their cytotoxicity against different cancer cell lines (K562, T24, HepG2) in the presence or absence of ascorbate. Ascorbate enhanced the toxic effects of quinones with first half-wave potential E(I) (1/2) values in the range of -480 to -660 mV. Phenylaminoquinones that were unsubstituted at position 6 exhibited greater cytotoxic activity than did their 6-methyl-substituted analogues. Two groups of compounds were further selected, namely 8-10 and 20-22, to study the cellular mechanisms involved in quinone cytotoxicity. Indeed, these compounds have the same range of redox potentials but differed considerably in their capacity to induce cell death. In the presence of ascorbate, the cell demise induced by compounds 8-10 was not caspase-3 dependent, as shown by the lack of activation of caspase-3 and the absence of cleaved PARP fragments. In addition, an index of ER stress (eIF2α phosphorylation) was activated by these compounds. Quinones 8-10 decreased the cellular capacity to reduce MTT dye and caused marked ATP depletion. Taken together, our results show that ascorbate enhances quinone redox-cycling and leads to ROS formation that inhibits cell proliferation and provokes caspase-independent cell death. Interestingly, we also observed that quinone 8 had a rather selective effect given that freshly isolated peripheral blood leukocytes from human healthy donors were more resistant than human leukemia K562 cells.